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1t 1s known that phenols react with alkyl orthoformates and other ortho-
esters (ortho acetates, ortho propionates, etc.) giving alkylaryl ethers,
alkylaryl ortho esters or aryl ortho esters, with exclusive attack at the
oxigen atom.!¢?

We have found that particular phenol salts,? such as magnesium halides,
react with triethyl orthoformate giving a C-regiospecific" attack at the oxrtho-
position to the phenoxy group.

The reaction 1s quite complex and, depending upon the phenol and the
reaction conditions, produces 2-hydroxyaryl-i-carboxyaldehyde diethylacetals
(LL), 2,2'-dihydroxyarylmethyl-ethylethers (III), 2,2',2"-trihyaroxytriphenyl-
methanes (1V), 2,2'-dihydroxydiphenylmethanes (V), arylxantenes (VII), and
xantenes (VIlI). (See scheme and table).

Now, 1t has been possible to hypothize the following reaction pathway:

a first C-regiospecific attack of triethyl orthdformate at the phenolic
system (I) giving 2-hydroxyaryl-i-carboxyaldehyde diethylacetals (1l1) isolable
during the reaction; I1 is a common intermediate in these reactions and reacts
again with the aryloxymagnesiumhalides (1) to form the ethers (I1I) (reactions
of Ih and In efford IIIh and IIIn).

Moreover, we have proved that aln)reacts with(IJ giving(IIIn)Jbenzene
at r.t) or (VlIIn) and (Vi) (refluxing benzene).

Analogously aId)and ad)lead to avd)in good yields.

Compound (III) representsthe branching point in the process which
follows airfferent paths, depending on the position of the alkyl-substituents
on the phenolic substrate. The following competitive pathways are observed:
Paths A : intermediate (III) from monoalkylphenoxymagnesiumhalydes (Ib. 1.
Lyr Lgr Lg, and Ig) and from dialkylphenols (I, and I,) leads to 2,2',2"-
trihyaroxytriphenylmethanes (IV) according to a C-regiospecific reaction
with (1) (path A'}, or to 2,2'-dihydroxydiphenylmethanes (V) by an ox-redox
process with ethoxymagnesiumhalide 5 (Path A™). In fact, we have proved that
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(Illh) reacts in rerluxing benzene with (Ih) to give (Ivh), while, in the same
conditions, with an equimolecular amount of ethoxymagnesiumhalide gives(vh) and
acetaldehyde.

Paths B : intermediate (Il1I) from phenoxymagnesiumhalides (I, I,, I, and In)'
which bear a substituent near the position of attack, gives a new type of
aromatic cyclization leading to xanthene systems, ¢ via xanthilium ion (VI).
Hydroxyarylxanthenes (VII) are obtained by an electrophilic attack of (VI) on (I)
(Path B') and xanthenes (VIII) by an ox~-redox process involving (VI) and
ethoxymagnesiumhalide (Path B"). In agreement with this hypothesis (IIIn)reacts
with (In) in refluxing benzene to afford (VIIn), while with ethoxymagnesium-
halide, under the same conditions forms (VIIIn) and acetaldehyde. Furthermore,
(V.[n)7 gives(VIIn) by reaction with (In) in refluxing benzene and (VlIIn) by
reduction with ethoxymagnesiumbromide.
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